Nevertheless, on the whole, the biological and epidemiological evidence supports the potential for folate supplementation to prevent colorectal neoplasia in humans.
Adenomas are precursors of most colorectal cancers 8, 9 and are an appropriate end point for assessing efficacy of chemopreventive agents against the development of large intestine cancer. To evaluate the chemopreventive effect of folate in humans, we conducted a randomized trial of folic acid supplementation, with and without aspirin, for the prevention of new colorectal adenomas in persons with a recent history of these lesions.
METHODS

Study Design
The study design has been previously described. 10 In brief, the Aspirin/ Folate Polyp Prevention Study was a double-blind, placebo-controlled, randomized clinical trial of the efficacy of oral aspirin, folic acid, or both to prevent colorectal adenomas in persons with a history of adenomas. Using a 3ϫ2 factorial design, our study compared 81 mg/d and 325 mg/d of aspirin with placebo and 1 mg/d of folic acid with placebo. Originally, the trial was designed to investigate only aspirin, but shortly after enrollment began, it was expanded to examine folic acid (100 individuals were randomized before the folic acid component was initiated). The findings regarding aspirin have been previously reported. 10 In brief, we reported that low-dose aspirin (81 mg/d) had a moderate, statistically significant chemopreventive effect, reducing the risk of colorectal adenomas by 19%, while high-dose aspirin (325 mg/d) provided no significant benefit. 10 This article focuses on folic acid.
The folic acid investigation was initially designed to parallel the investigation for aspirin, evaluating a 3-year treatment period. However, because longer exposure to folic acid might be required to observe an antineoplastic effect, 11 participants who underwent a colonoscopy during the first follow-up interval were invited to continue their blinded randomized treatment (folic acid or placebo) for an additional 3 or 5 years. Because of the expected rapid effect of aspirin, and the anticipated difficulty in maintaining adherence, we did not attempt to prolong the aspirin investigation. Our analysis of folic acid includes both follow-up intervals.
The trial involved 9 clinical centers (Cleveland Clinic Foundation, Cleveland, Ohio; University of Colorado Health Sciences Center, Denver; Dartmouth-Hitchcock Medical Center, Lebanon, NH; Henry Ford Health Sciences Center, Detroit, Mich; University of Iowa College of Medicine, Iowa City; University of Minnesota, Minneapolis; University of North Carolina School of Medicine, Chapel Hill; University of Southern California, Los Angeles; and University of Toronto, Toronto, Ontario). An independent data and safety monitoring committee reviewed the study semiannually. Human subjects committees at the clinical centers approved the study protocol and materials distributed to the participants. All participants provided written informed consent.
Study Population, Randomization, and Interventions
Recruitment occurred between July 6, 1994, and March 20, 1998 . Potential participants were identified by clinical center staff using colonoscopy and pathology reports. Those participants eligible were aged 21 to 80 years and had at least 1 of the following criteria: at least 1 histologically confirmed adenoma removed within 3 months before recruitment, at least 1 histologically confirmed adenoma removed within 16 months before recruitment and a lifetime history of 2 or more confirmed adenomas, or a histologically confirmed adenoma of at least 1 cm in diameter removed within 16 months before recruitment. We required that each participant had a complete colonoscopy, with removal of all known polyps, within 3 months of enrollment. Exclusion criteria included a history of familial polyposis syndromes, invasive large intestine cancer, malabsorption syndromes, any condi-tion that could be worsened by supplemental aspirin or folic acid, and any condition commonly treated with aspirin, nonsteroidal anti-inflammatory drugs, or folate (eg, recurrent arthritis, atherosclerotic vascular disease, and folic acid deficiency). 10 To avoid the potential for folate supplementation to mask vitamin B 12 deficiency, 12 we measured plasma vitamin B 12 levels in all participants before randomization and excluded those with evidence of deficiency (Ͻ162 pg/mL). We also assayed methylmalonic acid in those participants whose vitamin B 12 levels were marginal (162-366 pg/mL). Participants having increased methylmalonic acid (Ͼ396 nmol/L) were not randomized. Additionally, participants who required baseline methylmalonic acid testing, and who were in the highest quintile of acceptable methylmalonic acid at baseline, were retested before treatment continuation in the second follow-up interval. Women of childbearing potential had to provide agreement to use effective birth control for the duration of the study.
Participants completed a questionnaire regarding personal characteristics, medical history, and lifestyle habits. To describe the population of participants, the questionnaire inquired about race/ethnicity using the following categories: non-Hispanic white, non-Hispanic black, Hispanic, American Indian or Alaskan Native, Asian or Pacific Islander, other (participants specified using a text field), and uncertain (no participants selected this category).
After recruitment, participants began a 3-month, single-blind, run-in period to assess tolerance of aspirin and adherence with pill taking. During this run-in period, participants received 325 mg/d of aspirin and a placebo tablet identical in appearance to the folic acid tablets. Run-in participants who reported taking at least 80% of the tablets and who wished to continue participating underwent randomization. We used a computer-generated randomization in blocks of 6 to allocate participants in a 1:1 ratio to 1 mg/d of folic acid or placebo within strata de-fined by study center, sex, and age (Յ60 years vs Ͼ60 years). The study was double-blinded. Treatment assignments were concealed from participants and study staff except for the pharmacist technician and the statistical analyst (L.A.M.). Study tablets (provided by Wyeth Consumer Health Care, Madison, NJ) were distributed in calendar packs or bottles. Placebo tablets were identical in appearance to folic acid tablets. On October 1, 2004, funding for the folic acid treatment was discontinued, and participants were asked to stop taking all study tablets by October 1, 2004. As originally planned, extended treatment and follow-up would have ended December 31, 2006.
Follow-up
Adenoma occurrence was determined by colonoscopy and pathology review. Follow-up was conducted in 2 intervals. The first interval corresponded to the initial 3-year protocol, in which participants were to undergo a complete colonoscopy 34 to 40 months after the qualifying examination. The planned length of the second follow-up interval was at the discretion of the participant's physician and was generally 3 or 5 years. Whenever possible, participants who discontinued taking study tablets were followed up (in both intervals) for study end points.
Participants were regularly counseled regarding avoidance of folic acidcontaining supplements (as well as avoidance of aspirin and other nonsteroidal anti-inflammatory drugs during the first study interval). During the first follow-up interval, participants received questionnaires every 4 months regarding adherence to study treatment; use of medications, over-the-counter drugs, and nutritional supplements; intestine procedures (in particular endoscopy and surgery); and the occurrence of symptoms, illnesses, and hospitalizations. During the second follow-up interval, questionnaires were administered every 4 months to participants who continued taking study tablets and annually to all other participants. Important medical events reported by participants were verified with medical record review. The follow-up period for such events was from randomization until study withdrawal or October 1, 2004, whichever occurred first. Records for all large intestine procedures (endoscopy or surgery) were obtained. Slides for all tissue removed from the intestine were retrieved and sent to a single study pathologist (D.C.S.) for uniform review who classified lesions as neoplastic (adenomatous, including sessile serrated adenomas 13 ) or nonneoplastic.
The primary outcome measure was the occurrence of at least 1 colorectal adenoma. Prespecified secondary outcomes were advanced lesions (tubulovillous adenomas [25%-75% villous features], villous adenomas [Ն75% villous features], large adenomas [Ն1 cm in diameter], adenomas with high-grade dysplasia, or invasive cancer), adenoma multiplicity (0, 1-2, or Ն3 adenomas), and adverse events.
Plasma folate was evaluated at the end of the first follow-up interval to ascertain adherence with randomized treatment. Plasma levels of vitamin B 12 and folate were determined by microbiological assays using a chloramphenicol-resistant strain of Lactobacillus casei and colistin-sulfate resistant strain of Lactobacillus leichmannii, respectively. 14, 15 Methylmalonic acid 16 and total plasma homocysteine 17 were assayed by gas chromatography/mass spectroscopy.
Statistical Analysis and Sample Size
Fisher exact and t tests were used for comparisons between groups in categorical and continuous variables, respectively. Analyses of adenoma occurrence were performed for each of the 2 follow-up intervals and for the 2 intervals combined. The period of risk for the first follow-up interval was from 1 year after randomization through the 3-year examination (including findings from interim examinations, if any). If a 3-year follow-up colonoscopy was not performed, the last examination at least 1 year after randomization was used to mark the end of the first follow-up interval. The second follow-up interval pertained to participants who underwent a 3-year examination and was defined as the time from the end of the first interval through the first subsequent surveillance colonoscopy or until October 1, 2004, whichever was earlier.
The predefined primary statistical analysis was a 2 test comparing the risk of 1 or more adenomas in the 2 treatment groups. Unadjusted risk ratios (RRs) and 95% confidence intervals (CIs) were also used to compare folic acid with placebo. Adjusted RRs were obtained from generalized linear models in which age, sex, clinical center, number of lifetime adenomas, duration of follow-up, and aspirin treatment group were covariates. These models used a natural logarithm link function and Poisson distributed errors and were adjusted for overdispersion and underdispersion. The possibility that baseline factors modified the folic acid effect was assessed using interaction terms and Wald tests. For example, to evaluate whether randomized aspirin allocation modified the effect of folic acid, we fit the regression model, including indicator variables for folic acid and aspirin dose as well as appropriate interaction terms. We then used a 2-df Wald test to test for interaction. The following potential effect modifiers were considered: sex, alcohol consumption (users vs nonusers), smoking status (current and former users vs nonusers), presence of advanced lesions (none vs Ն1) at baseline examinations, and the following covariates disaggregated at the median: age (Ͻ57 vs Ն57 years), plasma folate level (Յ8.4 vs Ͼ8.4 ng/mL [Յ19.0 vs Ͼ19.0 nmol/L]), and body mass index (calculated as weight in kilograms divided by height in meters squared, Յ26.7 vs Ͼ26.7). Adenoma multiplicity was assessed by grouping participants as having 0, 1 to 2, or 3 or more adenomas and using the 2 test to compare the treatment groups.
We performed analyses on the intention-to-treat population consisting of all randomized participants who un-derwent a follow-up examination, including those who discontinued randomized supplementation. In addition, we used multiple imputation 18 to estimate the folic acid effect after imputing missing examination data. The imputation used logistic regression to model adenoma occurrence with the following baseline covariates: age, sex, clinical center, number of lifetime adenomas, aspirin treatment, and folic acid treatment. We imputed a sufficient number of complete data sets to achieve more than 99% relative efficiency and combined the results using established methods 18 to provide summary RRs, 95% CIs, and P values. Finally, we considered the subset of participants who continued their randomized treatment into the second follow-up interval. Two-sided PϽ.05 was considered statistically significant. All statistical analyses were performed by using SAS version 9.1 (SAS Institute, Cary, NC) and Stata version 9 (StataCorp LP, College Station, Tex).
During final data review, we discovered that 3 participants did not satisfy all initial eligibility criteria. Two participants had low vitamin B 12 levels (Ͻ162 pg/mL) but were tested for methylmalonic acid, and their methylmalonic acid levels were in the acceptable range. One participant was enrolled on the basis of having had an adenoma of at least 1 cm removed within 16 months of recruitment, but the actual size of the adenoma was less than 1 cm. Six participants received treatment in the second follow-up interval despite either increased methylmalonic acid (n=2) or no methylmalonic acid testing (n=4). We analyzed our primary outcome measure both including and excluding these participants and found no appreciable difference in the results. Therefore, we included these participants in all analyses reported herein.
A sample size of 1000 participants was selected to provide power of at least 80% to detect a risk reduction with as-pirin (25% reduction with low-dose and 55% reduction with high-dose) or folic acid (40% reduction) using a 2-sided statistical significance level of PϽ.05. This assumed a 35% adenoma occurrence rate in the placebo group and a follow-up rate of 80%. The power to detect a 40% decrease in risk with folic acid supplementation was 94%.
RESULTS
Participants, Follow-up, and Adherence
Of the 1409 participants who began the run-in period, 1021 underwent randomization in both the folic acid and aspirin components of the study (FIGURE 1 ). An additional 100 participants were randomized only to the aspirin component and are thus excluded from this analysis. Of the 288 participants who were not randomized, 73 (25.3%) had bleeding or another possible adverse event, 62 (21.5%) were unable to avoid taking medication or supplements prohibited by the study, 34 (11.8%) were nonadherent, and the remaining 119 (41.3%) were excluded for other reasons (1 participant died, 64 were found to be ineligible, 28 had an intercurrent illness, and 26 declined to continue the study). A total of 505 participants were randomized to the placebo group and 516 participants were randomized to 1 mg/d of folic acid (with or without aspirin). A total of 987 participants (96.7%) underwent a follow-up colonoscopy at least 1 year following randomization during the first follow-up interval. The remaining 34 participants either died (n=9) or were lost to follow-up (n = 25). The mean (SD) time from randomization to completion of the first follow-up interval was 32.7 (3.6) months. A total of 926 participants (90.7%) participated in the second follow-up interval (729 [71.4%] continued randomized folic acid/placebo treatment and 197 [19.3%] discontinued study tablets but agreed to be followed up for study end points). One participant was discontinued from randomized treatment due to a high methylmalonic acid level and was followed up observationally. During the There were no important differences in the baseline characteristics between the folic acid and placebo groups (TABLE 1). Reported adherence with the study protocol was excellent (TABLE 2) . Overall, 87% of participants took their allocated study pills at least 6 days per week during the first follow-up interval. Pill taking adherence decreased during the second follow-up interval, with 71% of participants taking study pills at least 6 days per week. A significant portion of this decrease was due to lack of consent to extended protocol treatment. Avoidance of nonstudy folic acid supplements was also excellent, with 87% of participants avoiding them completely during the first follow-up interval. The use of folic acid supplements was not restricted among those participants who did not consent to extended protocol treatment. Thus, reported avoidance of folic acid decreased to 73% during the second follow-up interval.
Allocation to the folic acid group resulted in a pronounced increase in plasma folate and a modest decrease in total plasma homocysteine. Follow-up measurements (at the 3-year examination) for both folate and homocysteine were available from 419 participants in the placebo group and 430 participants in the folic acid group. Mean (SD) plasma folate increased from 10.4 (7.5) ng/mL at baseline to 13.2 (6.3) ng/mL at follow-up in the placebo group and from 10.5 (7.9) ng/mL to 32.8 (15.8) ng/mL in the folic acid group (PϽ.001). Mean (SD) plasma homocysteine decreased from 1.32 (0.39) mg/L to 1.24 (0.34) mg/L in the pla-cebo group and from 1.34 (0.40) mg/L to 1.21 (0.30) mg/L in the folic acid group (P =.02). Among participants in the folic acid group, mean plasma folate decreased as self-reported adherence decreased. At the 3-year examination, the mean (SD) plasma folate was 33.3 (15.4) ng/mL among the 383 participants in the folic acid group who reported taking study tablets 6 to 7 days per week and 25.7 (18.5) ng/mL among the 31 participants in the folic acid group who reported taking study tablets less than 6 days per week (P=.009).
Primary Outcome Measure
In the first follow-up interval, adenomas occurred in 206 participants (42.4%) in the placebo group and 221 participants (44.1%) in the folic acid group (unadjusted RR, 1.04; 95% CI, 0.90-1.20; P=.58) (TABLE 3) . In the second follow-up interval, adenomas occurred in 113 participants (37.2%) in the placebo group and 127 participants (41.9%) in the folic acid group (unadjusted RR, 1.13; 95% CI, 0.93-1.37; P=.23). Among the 607 participants with end point information in †Self-reported on the participant questionnaire. "Other" was specified by the participant and consisted of "American Indian or Alaska native" (2 in placebo and 2 in folic acid groups), "South African" (1 in placebo group), "white/American Indian" (1 in placebo group), "Chinese/Italian" (1 in folic acid group), "Middle Eastern" (1 in folic acid group), or "Asian/black" (1 in folic acid group). ‡Defined as someone who currently smokes at least 1 cigarette per day and has a history of smoking at least 1 cigarette per day for at least 1 year. §Categories are not mutually exclusive; many participants qualified under more than 1 criterion.
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©2007 American Medical Association. All rights reserved. both follow-up intervals, the adenoma rate (any adenoma in either interval) was 65.5% in the placebo group and 71.3% in the folic acid group (RR, 1.09; 95% CI, 0.98-1.21; P = .12). Adjustment for age, sex, clinical center, length of follow-up, number of lifetime adenomas at baseline, and randomized aspirin treatment did not substantially affect these findings. Results using multiple imputation to account for missing follow-up examinations were also similar.
We evaluated the folic acid effect in subgroups defined by the following baseline factors: sex, age, alcohol intake, smoking status, plasma folate level, body mass index, and presence/ absence of advanced lesions. There was no significant effect modification in either follow-up interval. We also found no significant interaction between folic acid and randomized aspirin treatment (P=.24) (FIGURE 2) . However, the suggestion of an increased risk with folic acid was confined to participants not allocated to aspirin.
The effect of folic acid supplementation among the 501 participants who agreed to continue pill taking (folic acid or placebo) in the second follow-up interval (254 allocated to the placebo group and 247 allocated to the folic acid group) was similar to that in the intention-to-treat analysis. Within this subgroup, adenomas occurred in 92 participants (36.2%) in the placebo group and 106 participants (42.9%) in the folic acid group (RR, 1.18; 95% CI, 0.95-1.47; P =.13).
Secondary Outcome Measures
In both follow-up intervals, participants in the folic acid group tended to have higher rates of advanced adenomas and multiple adenomas ( Table 3 ). In the first follow-up interval, advanced lesions occurred in 42 participants (8.6%) in the placebo group and 57 participants (11.4%) in the folic acid group (unadjusted RR, 1.32; 95% CI, 0.90-1.92; P=.15). The respective numbers in the second follow-up interval were 21 (6.9%) and 35 (11.6%) for both groups (unadjusted RR, 1.67; 95% CI, 1.00-2.80; P = .05). Among participants with follow-up information in both intervals, the overall rate of advanced lesions (any advanced lesion in either interval) was 17.1% in the placebo group and 23.1% in the folic acid group (RR, 1.35; 95% CI, 0.98-1.86; P = .07). Randomized aspirin treatment did not significantly modify the effect of folic acid on advanced adenomas in the first follow-up interval (P=.34) ( Figure 2 ). Three or more adenomas occurred in 38 participants (7.8%) in the placebo group and 47 participants (9.4%) in the folic acid group in the first follow-up interval (unadjusted RR, 1.20; 95% CI, 0.80-1.81; P=.38). The respective rates in the second follow-up interval were 13 (4.3%) and 30 (9.9%) for both groups (unadjusted RR, 2.32; 95% CI, 1.23-4.35; P=.007). *Only patients who underwent a follow-up colonoscopy are included. First follow-up interval included the initial 3-year protocol, and the second follow-up interval was 3 or 5 years later. The percentage adherence with study treatment for less than 3 days per week in the second follow-up interval includes 50 patients in the placebo group and 56 patients in the folic acid group who did not consent to extended treatment. Abbreviations: CI, confidence interval; RR, risk ratio. *The intention-to-treat population consisted of all randomized participants with a follow-up examination, including those participants who discontinued randomized supplementation. First follow-up interval included the initial 3-year protocol, and the second follow-up interval was 3 or 5 years later. P values are based on 2 tests. For number of adenomas, P values are global for the 3 categories (0, 1-2, and Ն3 adenomas), and separate RRs are shown to summarize the effect of folic acid on each adenoma-multiplicity category.
Results were similar when the analysis was restricted to the 501 participants who agreed to extended treatment with folic acid or placebo in the second follow-up interval. In this subgroup, advanced lesions occurred in 18 participants (7.1%) in the placebo group and 29 participants (11.7%) in the folic acid group (RR, 1.66; 95% CI, 0.95-2.90; P = .08); and 3 or more adenomas occurred in 11 participants (4.3%) in the placebo group and 27 participants (10.9%) in the folic acid group (RR, 2.52; 95% CI, 1.28-4.98; P=.008).
We evaluated the folic acid impact on sessile serrated adenomas and found no significant effect in either follow-up interval. In the first follow-up interval, sessile serrated adenomas occurred in 43 participants (8.9%) in the placebo group and 54 participants (10.8%) in the folic acid group (RR, 1.22; 95% CI, 0.83-1.78; P=.31). In the second follow-up interval, sessile serrated adenomas occurred in 11 participants (3.6%) in the placebo group and 17 participants (5.6%) in the folic acid group (RR, 1.55; 95% CI, 0.74-3.26; P=. 25) .
No significant association was found between allocation to folic acid and risks of death, colorectal cancer, myocardial infarction, coronary revascularization, or stroke (TABLE 4). A higher rate of noncolorectal cancers was observed among participants allocated to the folic acid group (54 [10.5%] vs 32 [6.3%], respectively; P= .02). This difference was due to an excess of prostate cancer, with 24 cases (7.3%) in the folic acid group and 9 cases (2.8%) in the placebo group (P = .01).
COMMENT
In this double-blind, placebo-controlled, randomized clinical trial, we found that folic acid supplementation did not decrease the risk of adenoma occurrence among participants with a recent history of adenomas. There was no evidence of benefit even among subgroups that might be considered sensitive to the chemopreventive effects of folate, such as those participants with low baseline folate status, those participants who drank alcohol, and cigarette smokers. Indeed, there was a suggestion of an increase in risk for advanced lesions and in adenoma multiplicity among those participants randomized to the folic acid group.
Our results may have been affected by fortification of the food supply with folate, which began in 1996, shortly after enrollment in this study was initiated, and became mandatory in 1998, largely to reduce the risks of neural tube defects by increasing maternal folate levels during early pregnancy. 19 The fortification levels (an average of 140 µg per 100 g of grain product) were expected to increase dietary folate intake by 70 to 120 µg/d in middle-aged and older adults. 20 Although this is only a fraction of the amount in our supplement, it is possible that by increasing the floor folate status of our participants, as well as increasing the peak folate levels in those receiving active treatment, fortification may have altered the impact of our supplement. This is consistent with a recent observational study that found that adenoma risk is inversely associated with plasma folate levels only among individuals not taking multivi-tamins, a group with lower folate status than multivitamin users. 21 The increase in plasma folate and the decrease in total plasma homocysteine over time in our placebo group was likely due to folate fortification and probably underlies the modest change in homocysteine in the folic acid group. These data clearly indicate that we conducted our study in a folate-replete population.
Previous research regarding the effect of folate on carcinogenesis is difficult to integrate into one coherent picture. Animal studies have provided conflicting evidence, suggesting that folate may have a dual effect on carcinogenesis, protecting normal mucosa, but enhancing progression of early lesions. 3 Although some animal studies reported that folate deficiency enhances experimental carcinogenesis, 22, 23 other evidence suggests that deficiency may reduce the development of colorectal cancer. 24, 25 Similarly, an animal study reported that supplementation above nutritional requirements may limit intestine carcinogenesis, 23 although other findings reported an increase in risk. 25, 26 Evidence also exists suggesting that aggressive supple- mentation may enhance the growth of established, microscopic lesions. 23 Overall, epidemiological data from cohort and case-control studies have tended to find folate intake to be inversely associated with risks of colorectal cancer 4 and adenomas. 4, [27] [28] [29] [30] [31] [32] Analyses of red blood cell or serum folate levels also largely suggest a protective effect of folate on the risk of colorectal cancer or adenomas, 31, [33] [34] [35] although data have not been entirely consistent. 36, 37 One hypothesis to explain the purported chemopreventive properties of folate pertains to DNA methylation, which can have strong effects on gene expression 38 and implications for the susceptibility of DNA to damage. 39 Overall, genomic hypomethylation is one of the earliest molecular abnormalities in human colorectal neoplasia, 40, 41 observed even in small adenomas. [40] [41] [42] [43] Because folate is an important factor for the transfer of methyl groups, it is critical to DNA methylation. Low folate status may also contribute to imbalances in nucleotide pools, DNA strand breaks, and mutations. 44 The pathway that may be most relevant for the development of colorectal cancer in the setting of methylation disturbances is the serrated polyp, which is associated with a higher prevalence of CpG island methylator phenotype 45 ; however, we found no folic acid effect on sessile serrated adenoma occurrence.
We found no clear evidence that folic acid supplementation provided any health benefits. Although a significant excess of prostate cancers was observed in the folate group, this might be spurious given the number of adverse events evaluated. A recent randomized trial of folic acid in combination with B vitamins for vascular disease also suggested that treatment with these agents may increase the risk of colon cancer (RR, 1.36; 95% CI, 0.89-2.08; P=. 16 ) and prostate cancer (RR, 1.21; 95% CI, 0.86-1.72; P=.28), although these results were not statistically significant. 46 Observational studies regarding prostate cancer have been mixed. Some studies reported an increased risk of prostate cancer in association with high folate in-take or blood levels, but these results were not statistically significant or were limited to early-stage cancers. [47] [48] [49] A casecontrol study reported a statistically significant, favorable role of dietary folate on prostate cancer risk. 50 In conclusion, our study indicates that folate, when administered as folic acid for up to 6 years, does not decrease the risk of adenoma formation in the large intestine among individuals with previously removed adenomas. The evidence for an increased risk of adenomas is equivocal and requires further research. In view of the fortification of the US food supply with folate, and some suggestions that folate could conceivably increase the risk of neoplasia even outside the colorectum, [51] [52] [53] [54] [55] this line of investigation should have a high priority.
